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“PHTENIX

Project Direction

* Preliminary Stages of Project

— Assemble Project Management team

— Fast Track Effort
* Set up flexible system to quickly and accurately manage change and set up controls
* Assemble experienced team

— Work Breakdown Structure

— Organization Structure

— Establish WBS Level 2 Management (and if possible Level 3 and if lucky to Level 4)
— Establish straightforward lines of communication to BNL Senior Management

. Weekly/b| -weekly meetings

Project Management status meeting with senior BNL management and project/technical advisory
committee

— SPHENIX Project Management meeting

— Subsystem technical and status meetings

— Engineering team - status meeting

— Science status and coordination meeting

— Engineering/Technical coordination meeting

Nov 9-10, 2015 sPHENIX Cost and Schedule Review 2



““PHTENIX

Project Documentation

AN Y U U U N N N NN

Work Breakdown Structure

PM Organization Structure

High Level Top’s Down Schedule (Anticipated CD Authorization)
Preliminary Bottom’s-Up Schedule

Recommendation Tracking System (Comment Resolution Book)
Preliminary Basis of Estimate Document

Preliminary WBS Dictionary

Draft NEPA Evaluation Document (Met with ESH and Draft by 12/31/15)
PCDR

Preliminary Contingency and Risk Analysis Document

Integration (Detector Envelope) Drawing

Preliminary Q/A and Project Configuration Management and Controls
Preliminary Hazard Analysis Report (started)
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Project Management Documentation
 Work Breakdown Structure
1. sPHENIX Design, Production, Commissioning
1.01 Project Management
1.02 Magnet
1.03 Tracker (not included in DOE TPC)
On-Project | =————>  1.04EMCal
1.05 HCal
1.06 Calorimeter Electronics
1.07 DAQ/Trigger
1.08 Infrastructure
1.09 Installation/Integration
2. sPHENIX Preconceptual Activities
2.01 Decommissioning
2.02 Magnet Acceptance Testing
2.03 Tracker Generic R&D and Preconceptual Design
Not On-Project _> 2.04 EMCal Generic R&D and Preconceptual Design
2.05 HCal Generic R&D and Preconceptual Design
2.06 Calorimeter Electronics R&D and Preconceptual Design
2.07 DAQ/Trigger generic R&D and Preconceptual Design
2.08 Infrastructure Preconceptual
2.09 Installation and Integration Preconceptual
Nov 9-10, 2015 sPHENIX Cost and Schedule Review 4



Project Management Documentation

Project Organization Structure

Office of Nuclear Physics
J. Gillo
Director of Facilities &
Project Management Div
E. Bartosz
Program Manager

BHSO
F.Crescenzo
Site Manager
L. Nelson
Federal program Director
T

BML Muclear and Particle Physics Directorate
B. Mueller

Associate Lab Director

D. Lissauer

Deputy Associate Lab Director

== -| Project Management Group

sPHEMIX Collaboration
Spokesperson

Support Office
P. Giannotti ES&H
J.Eng QA

Project Office
E. O’Brien Project Coordinator
J. Haggerty Project Manager — Science
J. Mills Project Manager - Engineering
D. Lynch Chief Engineer
| Sourikova Project Controls
R. Ernst Resource Coordinator

Nov 9-10, 2015

Project Management Office

WBS 1.1
I. Sourikova
R. Ernst
Engineering and Facilities Science
J. Mills J. Haggerty

| | WBS 1.2 Magnet
K.Yip — | MNakagawa Silicon

WBS 1.8 Infrastructure

WBS 1.3 Tracker

T. Hemmick TPC

P. Giannotti WBS 1.4 EMCal
| C. Woody
WBS 1.9 Install & Integration
D. Lynch | | WB31.5HCal
J. Lajoie
| | WBS 1.6 Cal Electronics

E. Mannel

WBS 1.7 DAQ/Trigger

CY Chi
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Project Schedule Documentation

* High Level Top’s-Down Milestones

" - .
-+ Ll ) >

: - : -
i i
i i
| |
Initiation finition Execution
Today ) > >> Closeout

I Y
"

, . «Cc ction_ >
critica €00
Decisions .
| | Assumption:
! ! ! *3 Months CR
| | ! i *Will receive 1/12 per
| | RequestReceive | month during CR
! ! Constriction Funds '
| | I
! | | | | | |
L L L
Y 2018 2017 2018 2019 2020 2021 2022 2023

+Operating Funds are usedfor conceptual design between CD-0and CD-1. Operating funds may also be used priorto CD-4
for RED, MEPA, D&D, ESE&H, transition, startup, and training costs. Mon-federal funds from other sourcesthat are considered
capital funds and are includedin the “Total line item cost” as OPC.

+Good Practice—Forthe first year that TEC is requested, ensure that OPC is also requestedforthat year. The OPC will allow
the projectto continue in a long CR until TEC is available and new starts are allowed.

*MIE funds are more flexible than Line ltems. Moving OPC to TEC orvice versa is much easierthan for Line-ltem
reprogramming since MIE funds are “batched.”

+Mew Start is defined as the firstuse/appropriation of any TEC funds (including TEC PED) for both line items and MIEs
project.

Nov 9-10, 2015 sPHENIX Cost and Schedule Review 6



Project Schedule Documentation
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* Preliminary Project Schedule — Detailed Bottom’s-Up Schedule

* MA&S s considered Fixed Cost and is
accrued at the start of a task.

* Laboris based on an hourly rate and is
prorated across the task duration.

Nov 9-10, 2015

* MS Project 2010 Schedule
g * 1600+ Lines
; * Predecessors/Successors
Al *  Critical Path/Milestones
~3 *  Subsystem files merged into Master File
ahé_»
p— 1D WBS Name Duration Start Firiish C
112 |1.02.04.07.05 Install Tracker 5 days 1/27/21 272721
113 |1.08.04.07.06 Align/survey Tracker to magnet centerline 3 days 2/3/21 2/5/21
114 |1.08.04.07.07 Install Tracker cables and services 15 days 2/8/21 3/1/21
‘) 115 |1.08.04.07.08 OFR 5 days 2723721 3ff21
116 |[1.08.04.07.08 Complete Tracker Installation 0 days 3/1/21 321
120 1.05.04.07.10 Complete Datector Construction 0 days 374721 /a1
121 [1.02.04.07.11 Commission Tracker AD days 3/5/21 4720/21
122 1.02.04.07.12 Complete Commissioning 0 days 472921 4420f21

SPHENIX Cost and Schedule Review
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Project Schedule Documentation

* Preliminary Schedule — Critical Path*

Tracker Production -->

Tracker Installation -->

Subsystem
& Commissioning
Schedule Float f
Cradle Baseplate —190d ’
Production Outer Hcal - 11d
Production Inner Hcal — 56d
Production EMCal —153d
* Critical Path shown has redundant, parallel - equal duration tasks e E e e © e e

Nov 9-10, 2015 sPHENIX Cost and Schedule Review 8
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Project Schedule Documentation

* Preliminary Schedule — Secondary Critical Path

e e Outer HCal Production -->

Detector Construction
(All Subsystems) -->

Subsystem
Commissioning

Nov 9-10, 2015 sPHENIX Cost and Schedule Review 9



Project Schedule Documentation
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Preliminary Schedule — Labor Breakdown (HCal Example)

Fixed Costs

Nov 9-10, 2015

SPHENIX HCAL LABOR PROFILE

10.18 FTE

8.99 FTE 177 FTE

1.16 FTE

6.21 FTE

2.03 FTE

4.73 FTE

4.64 FTE

8.41 FTE

1.42 FTE

2019 2020

sPHENIX Fixed Cost Profile (NO Tracker)

17.5M

12.5M

7.5M

oM - - $441,000 $48,000

2016 2017 2018 2019 2020

I Fixed Cost

MenG BTECH M PURCH

OFTE
2021

$18,500
2021

Highcharts.com

™

am

M

m

$740,666

2016

SPHENIX Cost and Schedule Review

$976,017

976,017

50

2017

SPHENIX HCAL BUDGET

$6,747,300

748,300

$5,999,000

2018

$1,538,570

$1,378,570

sPHENIX Fixed Cost By Subsys(NO Tracker)

54 404 200

.5 Oy\

}1 728,000

—

%6 159,000

1 2:
$1,905,764

%A:
4,563,000

$1,547,746

$1,547,746

50
2020

M LABOR M MAT

0
2021
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Project Documentation

SPHENIX Recommendations Tracking System

Recommendation Tracking System (Comment Resolution Book)

Click on column header to sort. Click on recommendation id to edit.

D

Fiscal

Year Level |Status

WBS

‘WBS name

Review

Recommendation

Originator

Assigned
on

Responsible

Resolution
Comm ent

Resolved
on

Ack

=

2015 |Internal|Closed|1.

Magnet

Magnet Review

Continue with plan for
the 100A test (or as high
current as possible with
the same instrumentation)
at a site suitable for
1000A or full field test
with a strong
recommendation to
perform full field test
prior to DOE review

P. Pile,
Chair

2014-12-
16

K. Yip

Sphenix has developed a plan for
performing L ow Field/High Field
testing in B9112. Presentation of
this plan to lab senior
management will be done by
4/30/2013

2015-04-
07

Ir2

2015 |Internal|open

1.2

Magnet

Magnet Review

Conduct a study of
requirements for a full
field test; simple return
yoke design, power
supply and quench
protection.

P. Pile,
Chair

2014-12-
16

K. Yip

Design of ayoke return for a full
field test was performed. Detail
design to follow.

2015-04-
07

oo

2015 |Internal|open

1.2

Magnet

Magnet Review

Perform a full field test, if|
possible, in bldg. 912
before the magnet is
moved to 1008. 2

P. Pile,
Chair

2014-12-
16

K. Yip

Yes, this is being addressed (see
No. 1 above).

2015-04-
07

|+

2015 |Internal|Closed|1.

Magnet

Magnet Review

R.esolution of
management team issues
for installation and testing
of the magnet in 1008
will require C-AD
management and ALD
involvement as support
for this effort will come
at the expense of ongoing
projects.
Recommendation: Work
with the ALD and C-AD
management to solve this
problem ASAP.

P. Pile
Chair

>

2014-12-
16

E. O'Brien/J. Mills

Level 2 Manager for Manget has
been assigned by CA.

2015-04-
07

Nov 9-10, 2015

Installation and testing of

the Magnet in the

SPHENIX Cost and Schedule Review
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Project Documentation

* Preliminary Basis of Estimate Document

Date of Est:
107172015

sPHENIX Detector Prepared by:
Relativistic Heavy Ion Collider D. Phillps

BASIS of ESTIMATE (BoE) DocNo. (refer Rev, Log):

WBES number: 1.2.3.3.1.3 ‘WHBS Title: Procure/Fabricate PS-Mag-QD DC Hook-up Parts

WBS Dictionary Definition: Refer. WBS Dictionary

Estimate Type (check all that apply):

Work Complete

Existing Purchase Order

Catalog Listing or Industrial Construction Database

Documented Vendor Quotation based on Drawings/ Sketches/ Specil;
Budgetary Estimate by Vendor/Fabricator based on Sketch
Engineering Estimate based on Similar Items or Procedures
Engineering s
Expert Opinion

ations
, Drawings, or other Written Correspondency

I

Supporting Documents (including but not limited to):

535mem cable = 12¢ables x (50° PS-WCB + 50° WCB-Mag + 50° Mag-DR + 25' DR-WCB + 50" WCB-PS) x $16/ft = S48k
Lugs = 10 locations x 12 lugs/location x $251ug = $3k

Water Cooled Buss (WCB) Parts = 83k

Cable Tray Parts = $4k

Miscellaneous Parts = $2k

Total = S60k

Details of the Base Estimate (explanation of the Work

This estimate is for materials for hook-up of the DC power from the Power Supply in 1008B to the Magnet
in 1008-IR, including the hook-up to the Dump Resistor (which may be located in 1008B or 1008-1R).

Assumptions Used in Developing Estimate:

* Reusing existing PHENIX Magnet Water Cooled Buss (two pairs of WCB in parallel, with minor
modifications) as the connection between 1008B and 1008-IR.,
* 12 each 535 MCM cables to carry the 4600 A magnet current.

Page 1 0f 3

Page 1
Nov 9-10, 2015

Cost Summary

Material Designer Engineer Tech Physicist Student
; — (s ) 1d] —C (d]. _d
Subsystem: 60,000 x X x x x

Contingency

M&S Contingency Rules Applied

o M4

e Engineering Estimate based on Similar Items

Labor Contingency Rules Applied

o 14

e Engineering Estimate based on Similar items

Comment

Provide any additional details that may affect scope, effort, materials, estimating technique, sketches,
calculations, etc

Risk Analysi:

= (To Be Completed by Subsystem Manager )

® Schedule Risk - (see Impact Assessment Matrix and Risk Classification Matrix)
- Potential problem
Mitigation
e Cost Risk — (see Impact Assessment Matrix and Risk Classification Matrix)
- Potential problem
Mitigation
* Technical/Scope Risk - (see Impact Assessment Matrix and Risk Classification Matrix)
- Potential problem
- Mitigation:

Subsystem Manager: Date:

Page 2 of 3

Page 2

SPHENIX Cost and Schedule Review
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Project Documentation

“PHENIX

Preliminary Basis of Estimate Document

Change Log

Description of Change

Nov 9-10, 2015

Page 3

SPHENIX Cost and Schedule Review
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1. PROJECT TITLE: 2. 3: PERSON RESPONSIBLE
DATE:

SPHENIX 02/17 | M. ANERELLA
/2015

4. WBS ELEMENT CODE 5. WBS ELEMENT TITLE

1.02.04.01 MAGNET MECHANICAL COIL/CORE MODIFICATIONS | INSTALLATION/TESTING

6. INDEX LINE NUMBER: 7. REVISION 8: REV. DATE
NUMBER AND
AUTHORIZATION:

9. APPROVED CHANGES

9. ELEMENT TASK DESCRIPTION

COST CONTENT:

THE COSTS ASSOCIATED WITH THIS ITEM ARE FOR BOTH LABOR AND MATERIALS. THE LABOR IS THE EFFORT BY
ENGINEERS, TECHNICIANS AND OTHER PERSONNEL ASSOCIATED WITH THE PREPARATION OF THE MAGNET AND VALVE BOX
FOR SHIPMENT FROM BUILDING 912 TO THE EXPERIMENTAL HALL, AND INSTALLATION, REASSEMBLY AND ALIGNMENT OF
THE MAGNET AS DESCRIBED IN THE INFRASTRUCTURE DESIGN WBS DICTIONARY ENTRY. MATERIAL COSTS ARE FOR
CONSUMABLES USED IN THE INSTALLATION AND ALIGNMENT OF THE MAGNET. ALL LABOR AND MATERIAL ESTIMATES FOR
THIS ARE BASED ON ENGINEERING ESTIMATES.

TECHNICAL SCOPE:

THIS ITEM INCLUDES ALL TASKS REQUIRED FOR DISASSEMBLY OF THE VALVE BOX FROM THE MAGNET, PREPARATION OF
THE MAGNET AND VALVE BOX FOR SHIPMENT FROM BUILDING 912 TO THE EXPERIMENTAL HALL, AND INSTALLATION,
REASSEMBLY AND ALIGNMENT OF THE MAGNET AS DESCRIBED IN THE INFRASTRUCTURE DESIGN WBS DICTIONARY ENTRY.

MECHANICAL SUPPORT STRUCTURES (THOSE STRUCTURAL COMPONENTS OF THE SPHENIX DETECTOR WHICH INTEGRATE
AND STRUCTURALLY SUPPORT THE DETECTOR SUBSYSTEM THAT COMPRISE THE MAGNET SUPPORT MOUNTING AND
ASSOCIATED ALIGNMENT FEATURES).

WORK STATEMENT:

THE EFFORTS REQUIRED TO COMPLETE THIS WBS ITEM ARE DESCRIBED FOR THE VARIOUS SUBTASKS AS FOLLOWS:

MAGNET SYSTEM INSTALLATION AND ALIGNMENT - THIS TASK ENCOMPASSES DISASSEMBLY OF THE VALVE BOX FROM THE
MAGNET IN BUILDING 912, PREPARATION OF MAGNET AND VALVE BOX FOR TRANSPORT TO THE EXPERIMENTAL HALL,
REASSEMBLY OF THE VALVE BOX TO THE MAGNET IN THE EXPERIMENTAL HALL, IN SITU ADJUSTMENTS AND INSPECTIONS
OF THE MAGNET AND ALIGNMENT OF THE MAGNET TO THE CALORIMETER.

DELIVERABLE: MAGNET INSTALLED AND ALIGNED TO CALORIMETER, READY TO BE POWERED AFTER UPPER CALORIMETER
INSTALLATION.

Project Documentation
Preliminary WBS Dictionary

WBS Dictionary to Level 4

WABS 1.02.04.01 Dictionary

Nov 9-10, 2015 sPHENIX Cost and Schedule Review 14



Project Documentation
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 PCDR/Science Report — Defines Science Requirements, and how they
relate and help define Technical Requirements (Indico Site)

““PHENIX OF"ERGYE

SPHENIX preConceptual Design Report

sPHENIX Upgrade Proposal

* Integration Envelope Drawing/Document

* Define (early in project) detector subsystem
envelopes and stay clear zones.

* Establish reasonable buffer between components
(owned by project management).

* Establish interconnect regions for attachments
and supports.

Rich Ruggiero to discuss in Breakout Presentation

Nov 9-10, 2015 sPHENIX Cost and Schedule Review
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Project Documentation

Preliminary Contingency and Risk *  Risk - Top-Down (Project Level and Subsystem Manager Level)

. *  Contingency
Analysis Document

* Top-Down-Global (for this review)

*  Bottoms-up Task Based Contingency Evaluation
Irina Sourikova to discuss in Breakout Presentation . ATLAS/DUNE - Labor/Materials Contingency

* BNL SBMS — Technical/Cost/Schedule Contingency

* Bring Quality Concepts into project
.. . * Link BNL Quality Office Requirements to project
Prellmmary Q/A and PrOjeCt * Link Standards Based Management System Requirements

Configuration Management Plan to Project
* Bring Configuration Management into project

* Document Control

* Change Control

* Lines of Approval

* Define Interface and Approval requirements to other
participating departments and institutions.

Jack Eng to discuss in Breakout Presentation

Preliminary Hazard Analysis Report
* Follow CA-D 2011 Safety Assessment Document (SAD)
Paul Giannotti to discuss in Breakout Presentation * BNL ESH Requirements

* Safety Committees
* Radiation Safety Committee
* Experimental Safety Review Committee
* Accelerator Systems Safety Review Committee
* ALARA Committee

Nov 9-10, 2015 sPHENIX Cost and Schedule Review 16
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Condensed Summary Tasks and Milestones

SPHENIX PROJECT SUMMARY TASKS AND MILESTONES
D_[®  [TaskName [Duration | start | Finish 2014 [2015 [2016 [2017 [2018 2019 2020 2021
1 Preconceptual R&D Work 123days 10/1/2015 3/31/2016 123 days
3/31/16
2 CD-0 Authorization Odays 3/31/2016 3/31/2016
o 3/31/16
3 Conceptual Design and Prototype R&D 420days 3/31/2016 11/30/2017 420 days
11/30/17
4 CD-1 Authorization Odays 11/30/2017 11/30/2017
¢ 11/30/17
5 Detailed Design and Preproduction 145days 11/30/2017 ©/29/2018 145 days
Prototype Work 6/29/18
[ CD-2/CD-3 Autharizaion Odays 6/29/2018 6/29/2018
& 6/29/18
7 Procure Tracker Sensors and Sensor 437days 6/28/2018 4/1/2020 437 days
Modules e 411/20
2 Si Strip Ladder Assembly 435days 8/13/2018 5/11/2020 435 days
S 5/11/20
9 Tracker Ready to Install lday 1/11/2021 1/11/2021 1day
Ti/z2
10 EMCal Electronics Sensors 235days 7/2/2018 6/11/2019 235 days
e 6/11/19
11 Calorimeter - On Detector Electronics 205 days 7/2/2018 4/258/201%9 205 days
Gl 4/29/19
12 Electronics Ready for Installation on Odays 4/29/2019 4/29/2019
HealCalorimeter ¢ 4/29/19
13 Electronics Ready for Installatio on EMCal Odays 6/11/2019 &/11/2019
& 6/11/19
14 Calorimeter Digitizer System 160 days 7/2/2018  2/25/2019 160 days
Cimmmund 2/25/13
15 Procure and Manufacture Calorimeter 559days 6/20/2018  9/16/2020 559 days
Modules R 1 9/16/20
16 EMCal First Sector Ready for Installation Odays 3/30/2019 3/30/2019
& 3/30/19
17 Procure Outer Heal Absorber 295days 6/28/2018 9/4/2019 295 days
9/4/18
18 Procure Scintillator Tiles 228 days 6/1/2018 5/1/2019 228 days
B3 5/1/19
19 Outer Heall Assembly and Testing 287days  3/12/201% 5/1/2020 287 days
e 5/1/20
20 First Sector Inner Hcal Ready for Odays 8/22/2019 8/22/2019
Installation ¢ 8/22/19
21 First Sector of Quter Hcal Ready for Odays 2/18/2020 2/18/2020
Installation < 2/18/20
22 Fabricate Pedistal, Bridge Structural Steel, 251 days 7/2/2018 7/3/2019 251 days
Pole Tips C 3 7/3/18
23 Pedistal Base Ready for Installation Odays 5/20/2019 5/20/2019
& 5/20/19
24 Start Installation Odays 6/29/2018 6/29/2018
& 6/29/18
25 Hall Preperation 517 days 7/2/2018  7/28/2020 517 days
C a 7/28/20
SPHENIX Project - Cost and Schedule Review Page 1 November 9, 2015

Nov 9-10, 2015
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Condensed Summary Tasks and Milestones

PH -ENIX

sPHENIX PROJECT SUMMARY TASKS AND MILESTONES
D [Task Name [ Duration | start |  Finish _ |2014 [2015 [2016 [2017 [2018 [2019 [2030 2021
286 Install Pedistal Base and Upper Cradle 26days 5/20/2012 6/25/2019 26 days
B 6/25/19
27 Awaiting First Sector Outer Heal 160days 6/25/201% 2/18/2020 160 days
2/18/20
28 Install Lower Half of Hcal 70days 2/18/2020 5/26/2020 70 days
5/26/20
29 Coil ready for delivery to Assembly Hall Odays 7/15/201% 7/15/201%
¢ 7/15/19

30 Install Coil 13days 5/27/2020 6/12/2020 13 days

[ 6/12/20
31 Install Upper Half of Quter Hcal 30days 6/12/2020 7/27/2020 30 days

g3 7/27/20
32 Reinstall Coil valve Box in Assembly Hall 20days 7/21/2020 8/17/2020 20 days

g 8/17/20
33 Install Pole Tips and Complete Carriage 8days 8/18/2020 8/27/2020 8 days
T 8/27/20

34 Assemble, Prealign, and Install Inner Hcal 87days 6/17/2020 10/20/2020 87 days

10/20/20
35 Install EMCal 44 days 10/19/2020 12/22/2020 44 days

12/2p/20
38 Awaiting Tracker 12days 12/22/2020 1/11/2021 12 days
1/11/21
37 Install Tracker 37days 1/11/2021 3/4/2021 37 days|
B3 3f4/21
38 Complete Construction 0 days 3/4/2021 3/4/2021
& 34121
a9 Perform Commissioning 40 days 3/5/2021 4/2%/2021 40 days
Ea 4/29/21
40 Ready for Beam Odays 4/29/2021 4/2%/2021
& 4f29/21

Nov 9-10, 2015
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Critical Path

sPHEMIX PROJECT SCHEDULE P Calenter
o [wes Narm 'sun il 1 T 036 Taoaz [P Tams | 2000 FTTY
cpid | cwi | ow2 | cpes | ops | cwa | oer | ows | owd | owd | ow2 | owd | owa | owd | cwe | oS | ows | owd | owr | ow3 | ops | owa | owr | ows | ows
1 |11 Project Management 1385 days W/1/15 afamizl 5,455 ' ' ' ' '
3 dwps
3 3 Tracker 1313 days 10/1/15 1121 siseesgsars ||~ T ST TS Tt TTTTT -t T T - T T T T T ST Tty T T T T T ST T 35T T T “1- "
%
=== - === B T — R - - -l - - = - - - - e S S
1 131 Tracker Management 1306 days /115 12/30{20 $1,264,864)
3 days
Duter SiSirip Detectar 1235 days 12/4/15 11/16/20 sasosses | T T T T 7 ST T T T T T T ST T T T oo T T T T T T ST T T T T T T T T I
(— L ] eo—m———— I m——— e ——— T ——— P —— e e 1118568 _
™ 133z Sstrip Prototyping 630 days 1z/4/15 Ef13/18 51,422,566 | | , ' |
[72 |raaza SEtrip Protatype v 315 days 12815 3/10/17 smezae T T T T T T 7 I I T I I e e A
! | 1 !
L EEEEE Specity prototype w2 0 days 12/4/15 1516 sz T T I cTT Ty T T T T T T -ttt T - N
Design sensar 50 prototype w2 0 days 1616 218/16 anses ~ T[] STt ST T . Tt TR T T oo e A
| | 1 |
[ EEEREY Design sensar 51 prototype «2 30 days 2/13/16 3/31/16 fanses| || T STt T T T T T T N
—— Fo- -] B B ——— m bk — - - - - - B T T S
% |L33zie Design sensar 52 prototype v2 30 days S{12/16 £30,989) ) , , )
[ [13szis Design HOI 50 prototype v2 20 days E/I0/1E 223264 ~ T[] I I R I B I -1 - "
— L - -4 e L - U U
B 133219 Design HDI 51 prococype vE 20 days 611316 1216 523,284 | | | |
I EEERET] Deslgn HDI 52 prototype v 0 days TI3/16 B/9/16 @iy 7| Tttt 00T SoomsTTm 7 L I I
| | [} |
CEEEREr Design Review of w2 protatype 10 days &/10/16 82316 1227 T 7] T -ttt ==" I -ttt -=- -1 - "
— - = - —d - === LR R R R R e T
I EEEREY Frocure sensor S0 prototype w2 B0 days T 13/159/16 522,642] i X , A
Procune sensor 51 prototype vi B0 days 8/24/16 121916 AT I Tt T T oo B I I T N
(— L - | e N T e
I EERRE Frocune sensor 52 protonype w2 B0 days B[24/16 13/19/16 524,647 | , | |
B (1332118 Frocure stave 5O prototype v2 80 days B/24/16 13/15/16 =R R I B L L I
! 1 1 ]
B 1332117 Procune stave SL prototype v2 B0 days B/24/16 12/18/16 sreaz || -ttt T 0T B Tt ST -T0 T -t o Tt N
iaa ceaam — —| 7 -— == —--- - m -l -——— ——— -k === R I R e
Frocure stave 52 prototype v2 B0 days B24/16 121816 225,642
| | 1 |
[# L3321 Frocune HDI 50 prototype v2 80 days 8/24/16 12/19/16 szear 7| I T B I I I T N
— ] - - d - = = = = - - =l - = - - = - - —_—k - - = = - = —_ - A = = - = =4 = == =
N EERRE] Frocure HDI 51 pratotype v2 B0 days B[24/16 13/19/16 522,642 ) | , )
23 |L332.171 Frocure HDI 52 pratatype w2 80 days B/24/16 12/18/16 sazeazl || I I R R B I A N
I JE N T e
1332172 Frocure mech sensormodule support structure 50 prototype w2 | B0 days /2416 12/19/16 524,642 | | 1 |
Frocure mech sensarmodule support siructure 51 pratotype v2 B0 days B/24/16 121916 ET Tt T T coTm s TP TmTT T cTTTTTTT T T
| | 1 |
1332174 Frocure mech sensarmodule support Structure 52 prototype w2 | 80 days E/34/16 13/18(16 saea ~ T[] T -ttt T T R I T -1 - "
| - - d - = = = = - - =l - = - - = - - —_—k - - = = - = —_ - A = = - = =4 = == =
13321% Assemble prototype 0w 30 days 12/20/15 11517 438, 085] ) , | |
1332127 Assembie arototyne SLvE 20 days 12/20(15 /1817 sasoes| || I T I R R B I A N
R e L - U U
Assembie prototype 52 w2 20 days 12/20/15 1/18/17 235,085/ | , | |
[0 133212 Test prototype v 20 days 120/17 21617 srss | -ttt 00T ToomsTTm 7 Tt TTrhTmT T T I I
! | 1 !
1332130 Evaluate proantype v2 tast 15 dayz 2In7 31017 $8,793 | | 1 |
13322 SEEtrip Preproduction Prototype 315 days 3j13/17 5/13/18 smaazs | - Y A
133221 Spectfy prototyne preproduction 20days 31317 af7/17 22,778 7T - _I -0 I E
— — R e
13zzzz Deslgn sensor 50 prototyRe preproduction 30 days 410017 51917 530,58 | |

critical L
ritieal Sl ' 1 Mistone
Task ESSENNITOUON)  Slack

—— Rl Up Critical
— clbed U Critical Sl

ary Extarmal Tasks

R txverrual Milestone *
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Inactive Sy
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</PH “ENIX

Critical Path

sPHENIX PROJECT SCHEDULE Fr Calandu
i [wes harre [Cration tar i | T FFT]
Gt | o1 | w2 | ows | owe | owi | oma | [ ews [ ows [ aus
1we 133223 Design sensor 51 prototype Areproduction 30 days 517 71517 30,585 !
|
107 133224 Design sensor 52 prototype Sreproduction 30 days TiE1T B/1E/17 zgess |- "~ -~~~ T T T T o7 -t 1--°-°
— I e
111 133238 Deslgn HOI 50 prototype preproduction 20 days &17/17 514117 223764
|
112 133229 Design HIN 51 protatype preproduction 20 days 3f15/17 10/12/17 T D
F—od - |4+ = = = — = — — — - L - — - - — - -4 - - - -
113 1332210 Design HOI 52 prototype preproduction 20 days 10/13/17 14917 $23.264 |
114 |L33zzn Design and Safety review of preproduction prototype 10 days 111317 1128017 [ =T I - - 1- -~ -
!
15 1332212 Frocure sensor 50 procotype preproduction 80 days 1w ETITT ) [T I R
118 1332213 Frocure sensor 51 procotype preproduction 80 days 12717 327018 2T i B I R
|
17 1332204 Frocure sensor 52 prototype preproduction 80 days 1717 /27018 T T I R
— O T e
18 1332218 Procure stawe SO pratotype prearoduction B0 days 1/27/17 32118 $23,642 !
118 |133.2.218 Frocure stawe SL prototype prearoduction B8O days nu/zm)T 32718 = T e I I I R - - 1- -~ -
— U I e
i |L3zzzar Frocure stawe 52 prototype preproduction B0 days 173717 327118 525,642 |
1 1332218 Frocune HDI 50 prototype Dreproduction 80 days 12717 327018 [ I R
|
10 1332218 Frocure HDI $1 pratatype arearoduction B0 days 13/27/17 /27018 =T I I -t 1--°-°
— I e
113 1332270 Frocure HDI 52 prototype oreproduction B0 days 12717 327018 £22,642 I
13 1332271 Frocure mech ladder suppert structure S0 pratotype B0 days 1/77/17 327118 sag2 C |7 T T TS T TSSO TTTTT I
— preproduction R I I e -1 - - __
15 L33z Frogure mech Rdder suppert siructure 51 protatype B0 days waEr 321118 24842 ,
I preproduction L _ |l o ______ ___4____
1% 1332273 Frocure mech Rdder support structure 52 protatype 820 days /3717 327118 224,842 r
| preproduction N I [ R
1E 1332325 Assemble prototype 50 preproductian 30 days 3/28/18 afaaf1e 235,085 |
1% 1332225 Assemble prototyne 51 prearoductian 20 days /2818 4/24/18 @ees[ ~ |7 " """ """ F----- D
|
1% 1332237 Assemble prototype 52 pregraductian 20 days 32518 aj2a518 gqspes| | -~~~ T-T°-°-/-TT°°-° I
— I e
131 [L33zz2zs Test prototyps preproduction 20 days 4/15/18 522/18 527,597 ,
15 1332239 Evaluate promiye preproduction test 15 days 51318 /1318 | I R
I
133 1333 Outer SBtrip Production 500 days 4wf1r 11/18/20 54,771,662 | | | | |
Tll.lil SiStrip Lad der Production 770 days afwf17 s/11/20 53,5]8.7]4___-_________'___________‘_______ I
! W
1% 133311 Froduction Readiness Review 10 days 6/14/18 &f27/18 SIQZJD_ N I |_ -t 1
— O O e
144 1333110 Frocure sensors 51 300 days 5(28(18 S/11/15 $563,192) . |
1 1333112 Frocure sensormadule 51 250 days 3819 /920 E T T R e A I
— S o
147 133311z Sentormodule 51 04 265 days El ] e AT , |
[18 |Laza1s Assembie ladders 51 265 days 3f15/13 4/8/20 T I R
I !
180 1333115 Test adders 51 265 days 3fzzf13 413120 4781 | |
151 1333117 51 Ladlder transport ta BNL 20 days a/13/70 51120 s4g23 ~ |7 -~~~ T T °~° Ll - -T--1- -~ -
1 |
15 1333118 Frocure sensors 52 140 days 5/25/18 123018 E T T I e I
— I e
154 1333130 Frocure sensormadule 52 280 days 172419 /320 $135579) , |
Crinical — — clied Uy Critical O el Mo ® Inbctive 5 urremany Firésh-aniy E]
Crinical Sedt tennninnen Missane W— olied Up Critcal Sl vairninans eacthe Task Deiclicn -
Task SRR Slack: iy P— Exvereal Tasks R wacthee Mileiton e Progress —
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Critical Path

sPHEMIX PROJECT SCHEDULE FY Calendar

o |wes Deration tart | 06 P [FT lagas laog0 [P
Cua | cwi | ow2 [ ouws | ows | owi | owz | ow3 | ows | owiy [ a2 | ows | owd | owi | owz | ows | ows | owi | owz [ ops [ ows | ocwi [ owz [ ow3 | aus
15 1333171 Sensormoduie 52 GA 265 days 3115 3320 347,87 ! ! ! 268 diys !
| | | 4 |
[ 15 1333123 Assemble ladders 52 285 days 2/14/13 4620 T2 I T T I I e e A
F— i I i s T e I e ey el & IR R
158 [1333124 Test adders 52 285 days 2213 af13f20 251,482 285 darps ]—
1 1 1 1
EEJ EEERED 52 Ladder transport ta SHL 20 days 4/13/20 /11720 sl.sl:'__"_________l___________l__________l__________l_____FnE:_ I
— [y S, [
16 13332 SEtrip lwyer production and assembly 595 days &/28/18 1115120 1,452,543 , | , , |
|17 Lasazs 51 Ladder Testing at ENL 15 days 51220 &2/20 37 = N
! ! | !
[ 171 |Laaazs 52 Ladder Testing at BNL 15 days 5f12/z0 220 X I
| = i i e R B N T R -1----
174 1333212 51 Banrel assemibly 100 days G 10y23/20 §155,128]
1 | | 1
) EEEEESE] 51 Testing 100 days &f10/20 10y30/20 @ - |7 """~~~ ~"~"~"C°"""""°"°"°""3°" """ ;"TC,o,oTTR,TTTTTTTTTTOTTTCT I
——| T e T - .
178 1333214 52 Barrel Assemiy 100 days e 12320 5156, 168 , ) | ,
[ 17 [Lassz1s 52 Testing 100 days &f10/z0 103020 =R I I
— U U U U -4 - - - -
17 1333215 Assemble Layer Cocling Distribation 10 days 13/2/20 1hEf20 £15,782) | \ | |
| 17 1333217 Aszomble Layer Power Distribution 10 days 11/2/20 11/16/20 ey -~ |7 -~ -~~~ -~ ~"~"~"F°O7"7T°ToTToTATToTToTTTAmETTOTTT T TR T T TS I
| | | |
R EEERSE SE5trip Ready to Instal o days 118/ 11/16/20 7 1 T T N
F— i I R T -1----
397|135 Final Tracker Assembly, Testing Integraticn 35 days 11/16/20 111421 564,418 , i X ,
L Start Tracker Assemnky 0 days 11/15/20 11620 o " (|-~ ~"~"~"""~"""“"¢°""°" " """ °""3° "~ TTOoTTToTTTTTTTTTTITTTT I
— [ S N
3 L3532 Instaill Pixel Detector 5 days /17420 123720 §7.574 , | , ,
| s Lasa Instal 351 Barreds ar TRC 5 days 1/24/20 122120 E ! N
! ! | !
a1 1354 Integrate Inner and Outer Layers 5 days 12/3/20 12/sf20 $l2.BDl___-.______—__|__________l__________l__________l____ I I
[#02 |rass Cable and Flum Final Datector Aszembly 5 dayz 12/10/20 12/16/20 F% T I I
| | | |
| % |Lass Test and Deug Final Detectar Sssembly 10 days 1317/ 1421 @gg? |- -~ -~~~ ~"~"~"~“"F°""""7"°"°""~"°"%°~""~"°”"°"°7"°”"°"”7”"°”"/\;*"°"°”"7=”*"”~"7”"7%"”" 7"}/ *°~ °"°”° I
| e [ T = e L -1 - -=--
4 1357 Prep Tracker for Instaliation 5 days s 112 $8294 , , , ,
2 |18 Install & Integration 1266 days 3f31/18 aj2aiz1 sl.B.IS,.ITII.BS___-._________|___________|__________|__________|_____ I I
e e e s g . SN
% |Loans sPHENIX Installation 664 days &/m/18 42521 §1,509,581.28] | \ , , |
[ 3 |Losnan CP Camiagessembly 455 days sf20/13 3/13/21 T e e
| | | 29 days
4% |1.09.08.02.08 Move Magnet Into IR (Anal) 3 days afn 3421 58,035,592 I I 1 I i 3
F— i I R i T i i i I R B i
T |L09.040s Outer HCal Instalation 300 days 2/18f20 ajz3z1 5338,168.68]
| | | |
109020811 Commiszion Duter HEal 4D dayz 3fsin 42911 T = e e T T T
I [ R [
& |L09.04.05 Inmer HCal Installation A2 days &fazf13 47321 §157,036.85) , | , | |
%4 |L09.040510 Commission Inner H#Cal 40 days 35/ a2/ == I e e wad T T T 7
I | | I |
1.09.04.06 EMCal instailation 153 days 3/16/20 ajz3z1 5221,691.38) | | | | |
[ 165 [Loansnena Commiszion EMCal 4D dayz 3fsin 42911 e = I e N T
| | | | |
[ 125 |Loa.0anr Tracking Installation 76 days T TF 423/21 1 T e e -0
| R I T T L e T I PN I gy =
108 (1.09.04.07.01 Tracking Sections assembiled and Tested Aeady to Ship b0 AH 0 days 11321 112 S0.00f , , , , , p

Crimieal L
Crivical Selit ennnneenn Misone
Task R Slick

— Rl U Critical R Eaterral Milestsne *» Inactive Sufrmary.
p— folled Up Critical Sl saaaieennn ot Task Maral Task
Pp— Extareal Tasks e active Milestone * Duration-orly
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Critical Path

SPHENIX PROJECT SCHEDULE Ff Calendar
o [wes [Deration tan r—ml T Temin T
opid | owt | owd | ows [ owe | ows [ ow: [ owa | ows [ ows [ owa J [ ows [ owa | owa
1% [103.04.07.02 Transport assembiled Tracking Sections ta AH 5 days 1/12/21 1f15/21 #5,117.28( ’ ’ dis
| | L
190 [1.09.04.07.03 Ssart Tracker Installation Ddays 115/21 T songf ~ [T T T T T 7 -TTrrTT-T-===" T 1~
— I I e ek — - - = 4 - - — - = Ji. 4 E|
111 109040708 Instal Tracker Suspart 5 daye 121 L2621 £7,729.60) 54,
| |
117 (109040705 Instal Tracker 5 days I wm symen |7 T T T 77 I AT T T oo i;; -1 T T
— T I e d - e m - - JEL T |
13 [1.09.04.07.06 Asgn/survey Tracker to magnet centeriing 3 days 231 A5 55,358.06 , | , , | nl?n
[134 |Lo9.0s.07.07 Install Tracker cables and sarvices 15 days yEi2 EBT1 sazamed | T T T T 7 I I R L I TT T Tk T T 7
|| I B L _____ a1 ___ i _o___ o ! = o
115 |1pa.04.0708 ORR 5 days iz in 34,516.00 | | | |
Fae | T F--|lT------ - --rFr-—-=--=--- e - - === -k - - - === - -
116 [1.09.04.07.09 Comphete Tracker inztallation O daiys i I S0.00f
| | | |
10 [1.09.04.07.10 Coanplete Detector Construction 0oy ETTTES EITT sope{ ~ T(TT T T T T 7 -ttt Tt T I T oot Tttt ro T 0" -
— b= =]t === === R ——d - - - - - e m - - _ ke m - - - - - -
131 |1.09.04.07.11 Commission Tracker A0 days 3 4f29{21 5145,479.60) , ) | ,
112 [109.04.07.12 Complete Commissioning O days 42321 428/21 ELT" B I A R I Tt TTTs Tt 07 [ -
1 1 1 1
Crimieal LT nnannrnns Sl — Rl U Critical R taverral Miletsne - Inactive S ummary 1
Critical Sedin * P— il U i Sl aaan bt Task o Mamsal Task L
Task SRR Slack Profect Summiry Pr— Eatereal Tasks E— b Mz O Daration-ondy —
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Project Schedule Documentation
* Preliminary Subsystem Milestones

SPHENIX PROJECT SCHEDULE - Milestones Preliminary-Rev. 1
1D WBS Task Name Start
‘ 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
1 11 Project Management 10/1/15
1 111 Start Pre R&D 10/1/15 P /15
2 112 Receive DOE CD-0 Authorization 3/31/16 & 3/31/16
13 |LL5 Receive CD-1 Authorization 11/30/17 @11/30/17
28 |1.1.8 Receive CD2/CD3 Autherization 6/29/18 4 6/29/18
41 [1.112 Construction Complete 4727721 & a/2f/21
2 L2 Magnet 10/1/15 v
1 121 Magnet Management and Technical Oversight 10/1/15 v
5 1213 Receive CD-0 Approval and Start Design 3/31/16 ¢[3/31/16
7 214 Start Construction (CD-2/CD-3 Autherization} 6/29/18 +T629/18
8 122 Magnet Systems Engineering & Design a/1/16 [ 4 v
38 [1.2.24 Magnet Field Measurements Engineering and Design, Field Studies and af1/16 L .
Stress Analysis
Magnet Engineering and Design Complete 3/26/18 & 3/16f18
Magnet Systems Fabrication 7/2/18 [ v
Complete Magnet Parts/Component Fabricatien 7/2/19 H2fie
Magnet Systems Installation/Testing af1f16 W ?
Complete Magnet Installation and Testing 11/4/20 @ 11/4/20
Tracker 10/1f15 4
Tracker Management 10/1/15 v
Start Pre R&D 10/1/15 ¢ 10/1/15
Receive DOE CD-0 3/31/16 of3/ay/16
Receive DOECD-1 11/30/17 111/30/17
Receive DOE CD-2/3 6/29/18 Aef2eiie
Pixel Detector af1/16 W
Pixel Production 3/17/17 ¥
Pixel Testing/Calibration/Integration 7/6/18 RG]
Pixel layer ready fer installation 9/14/18 9/1a/18
Outer SiStrip Detector 12/4f15 L 4
Outer SiStrip Production a/10/17 L
SiStrip layer praduction and assembly 6/28/18 L
SiStrip Reay to install 11/16/20 @ 11/16/20
Time Projection Chamber af1/16 L
TPC Protatype 10/5/16 v
TPC Prototype v2 10/5/16
1.34.2.1.1 Start v2 prototype specficiation 10/5/16 % 10/5/16
317 1343 TPC Production 9/24/18
318 |1.3.4.3.1 TPC Module Praduction 9/2a/18
319 134311 Production Readiness review of the TPC 9/24/18 ¢ 9/24/18
329 |1.34.31.13 TPC Ready to install 10/9/19 10/9/19
397 135 Final Tracker Assembly/Testing Integration 11/16/20 a4
398 [1.35.1 Start Tracker Assembly 11/16/20 e 11/16/20
406 |1.3.5.8 Complete Tracker 1/11/21 * 1/11/21
4 14 EMCal 10/1f15 o
1 [141 EMCal Management 10/1/15 v
6 [1415 Start Pre R&D 10/1/15 ¢ 10/1/15
8 |L416 Receive DOE CD-0 3/31/16 oT3/31/16
10 [1417 Receive DOE CD-1 11/30/17 #T11/30/17
12 [1.41.8 Receive DOE CD-2/3 6/29/18 ¢[6f29/18
SPHENIX Design, Production, Commissioning Pagel 11/4/15
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Project Schedule Documentation
Preliminary Subsystem Milestones

SPHENIX PROJECT SCHEDULE - Milestones Preliminary-Rev. 1
D WBS Task Name Start
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
13 142 EMCal Design af1/16 o
21 (14238 Complete Design 10/12/17 » 1p/12/17
22 143 EMCal Prototype 3/31/16 L v
23 1431 EMCal Prototype v2 3/31/16 L v
24 [1.43.1.1 EMCal Prototype v1 werk complete 8/31/16 &|8/31/16
37 1.43.1.14 Complete v2 Prototype Werk 5/11/17 @ 5/11/17
38 14.3.2 EMCal Preproduction Prototype 5f12/17 & v
67 |1.4.3.2.29 Complete Prepreduction Prototype Work 6/19/18 & [6/19/18
68 [1.4.4 EMCal Production 6/20/18 ¥
69 |1.4.4.1 EMCal Tower/Module Praduction 6/20/18 o
76 [1.4.4.1.7 start Module Fabrication 1/29/19 ¢ 1/29/1p
80 [1.44.111 EMCal Module Production Complete 9/9/20 ¢ 9/9/20
81 1.4.4.2 EMCal Module/Sector Assembly 6/20/18 L 2
97 [1.4.4.2.14 Complete Production and Assembly 9/16/20 ¢45/16/20
99 |1.4.4.3 EMCal Madule Testing/ Calibratian/Integration 6/16/20 =y
101 [1.4.4.3.3 Complete EMCal Subsystem, Ready for Installation 9/16/20 @« [9/16/20
5 hs HCal 10/1/15 =
1 (151 HCAL management 10/1/15 v
5 [L514 Start Pre R&D 10/1/15 ¢ 10/1/15
7 1515 Receive DOE CD-0 3/31/16 ¢{3/31y16
9 [1516 Receive DOE CD-1 11/30/17 ¢ 7T11/30/17
11 |1.5.1.7 Receive DOE CD-2/3 4/11/18 oA/11/18
13 1.5.2 Inner HCAL 4f1/16 | v
14 [1.5.2.1 Inner HCAL design af1/16 &
16 [1.5.2.12 Start Inner HCAL Design 4/28/16 4 4/28/16
27 |1.5.2.2 Inner HCAL prototype 7/20/16 ¥ v
28 |1.5.2.2.1 Inner HCAL prototype v2 7/20/16 P ——
29 [1.52.2.1.1 Inner HCAL prototype v1 work complete 7/20/16 ¢ {/20/16
39 [1.5.2.2.1.10 Complete Inner HCAL v2 prototype work 5/5/17 @& 5/5/17
40 [1.5.2.2.2 Inner HCAL prepraduction prototype 5/8/17 L L 4
50 [1.5.2.2.2.9 Complete Inner HCAL Prototype and Start Production 5/1/18 @[5(1)18
51 |1.5.2.3 Inner HCAL production 5/2/18 L v
52 1.5.2.3.1 Inner HCAL module production 5/2/18 W v
55 [1.5.2.3.1.3 Design Complete Inner HCAL 6/20/18 b [6f20/18
68 [1.5.2.3.3 Inner HCAL module testing/calibration/integration 6/2a/19 P———y
73 |1.5.2.335 Inner HCAL Ready fer Installation 8/22/19 98/22/19
76 [1.5.3 Quter HCAL 3/31/16 @ v
77 1.5.3.1 Outer HCAL design 3/31/16 L, v
78 L5311 Start Outer HCAL Design 3/31/16 3/3116
90 |1.5.3.2 Quter HCAL prototype 7/20/16 & P
91 [1.5.3.2.1 Outer HCAL prototype v2 7/20/16 =—
92 [1.53.2.1.1 Outer HCAL prototype v1 work complete 7/20/16 « 1/20/16
102 [1.53.2.1.10 Complete V2 Prototype Work 5/19/17 ¢ 5/19/17
103 [1.5.3.2.2 Outer HCAL preproduction prototype 5/22/17 L P
114 [1.53.2.2.9 Compete Duter HCAL Prototype Work 5/8/18 @|5/8/18
115 [1.5.3.3 QOuter HCAL production 5/9/18 L v
116 [1.5.3.3.1 Outer HCAL madule praduction 5/9/18 » 9
119 |1.53.3.13 Outer HCAL Design Complete 6/27/18 o [6f27/18
135 [1.5.3.3.3 Outer HCAL module testing/calibration/integration 8/21/19 P—
140 [1.53.33.5 Outer HCAL Ready for Installation 2/18/20 &2/18/
SPHENIX Design, Production, Cormmissioning Page 2 11/4/15
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Project Schedule Documentation
* Preliminary Subsystem Milestones

SPHENIX PROJECT SCHEDULE - Milestones Preliminary-Rev. 1
D WBS Task Name Start
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
6 [1.6 Calerimeter Electronics 10/1/15 9
1 161 CalElectronics Management 10/1/15 v
6 1615 Start Pre R&D 10/1/15 & 10/1f15
8 |Lelé6 Receive DOE CD-0 3/31/16 &[3/31/16
10 [L6L7 Receive DOE CD-1 11/30/17 *T11/3p/17
13 Le.l8 Receive DOE CD-2/3 6/29/18 * EVZBIIB
51 [1.6.3 Calorimeter on detector electronics 4/1/16 & 9
80 [1.6.3.2 EMCal on detector electronics prototype 7/20/16 P
86 [1.6.3.2.2 EMCal on detector pratotype electronics preproduction prototype 3/6f17 ==
92 |1.6.3.2.2.6 EMCal Preproduction Prototype Testing Complete 8/2/17 o B/2f17
93 [1.6.3.3 EMCal an detector electronics praduction 7/2/18 & 9
100 [1.6.3.3.6 All On Detecter Electrenics Complete 6/11/19 @ 6/11/19
126 [1.6.3.5 HCal on detector electronics prototyping /2716 =
134 1.6.3.5.2 HCal on detector electronics preproduction prototype 3/13/17 Py
142 [1.6.3.5.2.6 Heal on Detector electronics preproduction prototype complete 7/26/17 & 7/26/17
144 [1.6.3.6 HCal on detector electronics production 7f2f18
151 [1.6.3.6.6 Hcal on-detector electronics complete 4/29/19 @ 4/2p/19
153 [1.64 zer system 4/1/16 L, v
189 (1.6.4.3 Calarimeter digitizer production 11/3/17 L v
194 1.6.4.3.5 Complete Calorimeter Electronics 2/25/19 @ 2/25/19
77 DAQ&Trigger 10/1/15 v
1 1741 Project oversight and Management 10/1/15 P
5 1714 Start Pre R&D 10/1/15 & 10/1f15
7 7is Receive DOE CD-0 3/31/16 ¢ [3/31/16
9 [L7.16 Receive DOE CD-1 11/30/17 @7T11/30/)7
11 17.1.7 Receive DOE CD-2/3 6/29/18 o6j29/18
12 L7.2 DAQ 4/1/16
26 1.7.2.3 DAQ Production 5/16/18 &
43 1.7.2.317 DAQ Ready for Operation 10/23/19 10/p3/10
45 [1.7.3 Trigger 4/1/16 = )
46 1.7.3.1 Trigger LL1 4/1/16 = D
82 1.7.3.1.3 Trigger LL1 Production 4/25/18
89 [1.7.3.1.3.7 Trigger LL1 ready for operation 10/31/18 ¢ 10/31/18
90 [1.7.3.2 Trigger: MB Detector 4/1/16 L, v
105 [1.7.3.2.3 Trigger: MB Detector Production 9/11/18
111 |1.7.3.2.3.6 MB Detector ready for installation 12/23/19 /23/1
& (1.8 Infrastructure 3/31/16 L v
1 [1.08.01 Project Management and Oversight 3/31/16 L v
5 |1L.08.01.3 CD-0 Approval: Start Project 3/31/16 +3/31/16
7 .08.014 CD-1 Approval: Start Final Design 11/30/17 T30/
1.08.01.5 CD-2/3 Approval: Construction Start 6/29/18 o6/ 29/18
10 [1.08.02 Infrastructure Design 3/31/16 L v
11 [1.08.02.1 Start Infrastructure Design 3/31/16 o3/31/16
14 [1.08.02.4 Complete Mechanical Support Structure Design 442117 * 4/21/17
24 |1.08.02.14 Complet Infrastructure Design 12/12/17 o 12/1p1
25 |1.08.03 Infrastructure System Production 6/29/18 -
26 [1.08.03.1 Start Infrastructure Procurement 6/29/18 o J6f29/18
47 [1.08.03.12 Infrastructure Production Complete 6/18/20 —Bf18]
9 1.9 Install & Integration 3/31/16 = I I
sPHENIX Design, Production, Cormmissioning Page 3 11/4/15
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Project Schedule Documentation
Preliminary Subsystem Milestones

SPHENIX PROJECT SCHEDULE - Milestones

Preliminary-Rev. 1

0 |wes Task Name ‘Start
2015 2018 2019 2022 2023 2024

1 |1.09.01 Integration Supervision 3/31/16 .

5 [1.09.01.3 CD-0 Approval: Start Project 3/31/16 1 ‘

7 |L0%.0L4 CD-1 Approval: Start Final Design 11/30/17 'of-l-l-ﬁiflﬂ

9 1.09.0L5 CD-2/3 Approval: Censtruction Start 6/29/18 @ \6{29/18

10 [1.09.02 Integration Management and Technical Coordination 4f1/16

15 [1.09.02.5 sPHENIX Overall Design Concept Complete 5/26/16

18 |1.09.03 Integration/Installation Tooling/Fixture/Procedures Design and 12/4/17

Production

25 [1.09.03.07 Complete Procedure Development and Approvals 5/4/18 54,

26 |1.09.04 sPHENIX Installation 6/29/18

27 |1.09.04.01 Infrastructure Installation 6/29/18

28 [1.09.04.01.01 CD 2/3 Approval: Start Censtruction 6/29/18 .lEVZBIIB

38 |1.09.04.01.11 Complete Non-Carriage Infrastructure Installation 6/29/18 @76{28/18

39 |1.09.04.02 CP CarriageAssembly 5/20/19 L

41 |1.09.04.02.01 Carriage Components Ready for Assembly 5/20/19 ¢ 5/

52 |1.09.04.03 sPHENIX SC Magnet Installation 8/28/18 L

54 [1.09.04.03.1 Magnet Testing in 912 cancluded, Magnet ready to ship ta AH 8/28/18 &|8/28/18

67 |1.09.04.03.10 Complete Field Testing 8/24/20

70 1.09.04.04 Outer HCal Installation 2/18/20

72 |1.09.04.04.01 Sectors Assembled and tested ready to ship to AH 2/18/20

74 [1.09.04.04.03 Start Installation of Hcal 3/2/20

81 (1.09.04.04.10 Installation of Outer HCAL Complete 9/25/20

83 |1.09.04.05 Inner HCal Installation 8/22/19 L.

85 |1.09.04.05.01 Sectors Assembled and tested ready to ship to AH 8/22/19 *

87 [1.09.04.05.03 Start Inner HCal Assemhly 6/17/20

93 [1.09.04.05.09 Installation of Inner HCAL Complete 10/19/20

95 |1.09.04.06 EMCal Installation 9/16/20

97 [1.09.04.06.01 EMCal Sectors assembled and Tested Ready to Ship to AH 9/16/20

99 [1.09.04.06.03 Start EMCal Installation 10/15/20
104 |1.09.04.06.08 Complete Installation of EMCal 12/22/20 uh D
106 [1.09.04.07 Tracking Installation 1/11/21 =
108 |1.09.04.07.01 Tracking Secticns assembled and Tested Ready to Ship to AH 1/11/21 1f11/21
110 |1.09.04.07.03 Start Tracker Installation 1/19/21 1 1
116 [1.09.04.07.09 Complete Tracker Installation 3/1/21 o pr/2n
120 [1.09.04.07.10 Complete Detector Construction 3/4/21 o[B/a/2n
122 1.09.04.07.12 Complete Commissioning 4429/21 B/21

SPHENIX Design, Production, Commissioning Paged 11/4/15




